
66 

EARLY METALLURGY. 
Iron was not in common use till long after the introduction 

of copper. It is far more difficult to procure. because it is 
not met with in the native state, and the fusing point is very 
high. The metallurgy of iron is mor" complex than that of 
copper, and when obtained, it is a more difficult metal to 
work. According to Xenophon, the melting of iron ore was 
first practiced by the Chalubes, a nation dwelling near the 
Black Sea, hence the name chalupa, used for steel, and hence 
our word chalybeate, applied to a mineral water containing 
iron. Steel was known to the ancients, but we do not know 
by what means it was prepared; it was tempered by heating 
to redness, and plunging in cold water. According to some, 
kuano8, mentioned by Homer, was steel; but Mr. Gladstone 
prefers to conclude that it was bronze. Iron was known at 
least 1537 B. C. It was coined into money by the Lacedre
monians, and in the time of Lukourgos was in common use. 
It was used in the time of Homer for certain cutting instru
ments, such as woodmen's axes, and for plowshares. Its 
value is shown by the fact that Achilles proposed a ball of 

Egyptian Bellows. FIfteenth Century ll. C. 

iron as a prizeforthe games in honor of Patroklos. Neither 
iron money nor iron implements of great antiquity have been 
found, because, unlike the other metals of which we have 
spoken above, iron rusts ra�idly, and comparatively soon dis
appears. No remains of it have oeen found in Egypt, yet 
Herodotus tells us that iron instruments were used in build
ingthe pyramids; moreover, steel must have been employed 
to engrave the granite and o,her hard rocks, massive pillars 
of which are often found engraved most delicately from top 
to bottom with hieroglyphics. Again, the beautifully en
graved Babylonian cylinders and Egyptian gems, frequently 
of cornelian and onyx, must have required steel tools of the 
finest temper. We have no record of the furnaces in which 
iron ore was smelted, but we know that bellows were in use 
in the fifteenth century B. C., in Egypt, and some crucibles 
of the same period 
are preserved in the 
Berlin Museum. They 
closely resemble the 
crucibles in use in the 
present day. The ac
companying engraving represents a double pairof bellows, 
a furnace, fuel, and perhaps a crucible. 

The native Indians prepare iron from hematite at the pres
ent time by equally primitive bellows, which indeed resem
ble the above very closely, and which, without doubt, have 
been unaltered for centuries. A small furnace, A (see ac
companying section), is rapidly constructed of clay, and into 
the bottom of this, two nozzles, B, are introduced; these are 
connected with the bellows by bamboo tubes. The bellows, 
C, consist of cup shaped bowls of wood covered with goat 

SmeltIng Furnace and Bellow. used by natIve IndIans In the present day' 

skin above, and connected with the bamboo below. I n  the 
center of the goat skin cover a round hole is cut; the blower 
places his heel upon this, which is thus closed, while, at the 
same time, the skin is depressed, and a blast is driven from 
the tube; then he steps upon the second skin, and thus a 
continual blast is kept up. The bent bamboo and string, D, 
is for the purpose of raising the goatskin cover of the bel. 
lows after depression, which, it will be noticed, is accom· 
plished by the Egyptian bellows by a �tring raised by the 
hand. A piece of hematite is introduced with some char
coal, and after the lapse of some time, it is reduced by the 
carbonic oxide to a spongy maes of iron. Undoubtedly a 

crude furnace and appliance of this nature was used. by the 
first melters of iron. 

--------------.� .. � .•• -------------

A Ne-w Way of Copying Dra-wlngs and Desla-n., 

design is written or printed with bromide or chloride of 
ammonium, and is then exposed to the action of hydrogen 
gas, or to nitrogeJ;l or carbonic acid which has previously 
passed through a tube containing fragments of phosphorus. 
The paper turns black excepting in such places as have been 
touched by the tracing ink. The design appears white on a 
dark background. If now a second sheet, similarly prepared 
with a silver solution, be placed beneath this and submitted to 
the hydrogen, the gas penetrates the white parts of the upper 
sheet and produces the design reversed upon the lower sheet. 
The author states that copper salts can be reduced in the 
sa.me way. As these salts are much cheaper than silver, it 

:V1ll be preferable to use them. It is possible that, for copy
mg labels to be attached to acid bottles, the method will prove 
available, particularly as the paraffin renders the paper un
alterable by acids. For ordinary designs, it is a question 
whether tracings could not be more rapidly made through 
the translucent paraffined paper by hand than in the circuit· 
ous manner described above. It will be well for somebody 
to try the experiment and report the result. 

-------------.� .. � ... -------------

GUIDE FOR SEl'TING SLIDE VALVES. 
• A B is a line of any length made to a scale to suit the con

venience of the engineer. In this, one sixteenth of an inch 
means 1 inch.- C is a line of angles; F is the crank gradua
ted to suit diagram; E the eccentric, marked in inches as on 
the common rule. In the center of pointer runs a slot; in 
this must be placed a pin with a collar near its end, so that 
it can be screwed into a split nut; the hands are of brass, 
put together with an ordinary belt screw, a hole passing 
through its center to admit the pin. P P is a continuation 
of drop lines, the upper side being numbered from right to 
left, the under side from left 1.0 right,giving the full length of 
stroke of engine. To use it, first obta;.n correct duplicates of 
the valve, steam and exhaust ports, which lay off on a pair 
of thin laths; make the bottom of one fast and in line with 
A B, place the one representing the slide centrally over ports, 
arrange the hands as shown, at right angles; now move the 
pin in eccentric to the half rf'quired throw--in drawing 3t 
inches ;--screw the pin tight, slip on M the connecting rod, 

and all is ready. Now move the excentric hand so that the 
slide just peeps past the crank hand back to dead center; 
this now gives angularity of eccentric. So says a corres
pondent of the English Mechanic. By moving round the 
pointers, the laths will show the condition of the engine 
under examination. 

------------_ .� •• �.4--------------

The Constellation of the Great Bear. 

Miss Maria Mitchell, Profesi!or of Astronomy at Vassar 
College, recently delivered in this city an entertaining and 
instructive lecture on the above topic, recounting the results 
of researches in the firmament, and sketching the progress 
of astronomy from the earliest knowledge to the latest dis-
coveries. 

After picturing the general view of the heavens, the lec
turer stated that the Arabians were the first to study the 
science. The seven stars of the Great Bear have been spoken 
of from very ancient times. They are the seven sages of the 
Hindus, and are also called Charles' Wain and commonly 
the Dipper. They were named about 1,600 years ago afte"r 
certain letters of the Greek alphabet. No two are alike in 
color, a fact that can be detected better by the unaided eye 
than with the telescope. A double star consists of two stars 
close together, usually of different tints and complementary 
in color. Miss Mitchell stated that she had often tried to 
match their hues with worsted, but had never succeeded; 
nothing resembles them except rubies and diamonds. A de-
scription was then given of her visit to the observatory in 
Rome into which she was at first refused entrance on account 
of her sex. Reverting to her theme, the lecturer alluded to 
Father Secchi as one of the earliest astronomical discoverers 
with the spectroscope. According to him, our sun belongs 
to the group of stars which give yellow light, such as Arc
turu8 and others. She then spoke of the time required for 
the passage of light; a ray from the polar star reaches us 30 
years after its emission. Some stars are variable, differing 
in splendor at various times, one in the Great Bear having 
its period of variatian once in every 301 days. Our sun itself 
il!l a variable star. The solar spots have been noticed in 
great numbers during the past few years, but we do not 
perceive any difference in the quantity of light received from 
the sun's disk when it is thus obscured. Of late years, it has 
been noticed that the sun's spots have some connection with 
certain conditions of the planets. 

WOMAN'S wORK IN ASTRONOMY. 
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not too highly 0 f George III : let us ,however,not judge him too 
harshly. When he heard of Caroline Herschel's labors, he 
gave her a position in the Royal Observatory, but when he 
found she was doing a man's labor, he gave her a woman's 
half pay. 

Mary Somerville became celebrated through her great 
translation of La Place's Me'canique Oe'leste, a book which 
earned the highest praises from Sir John Herschel. The 
study of astronomy calls into play those perceptive faculties 
which women use in every day life in making their embroid
ery. 

Miss Mitchell then alluded to the study of astronomy at 
Vassar College, where, she said, the sun was photographed 
every day and record of its changes thus kept. Movements 
of other heavenly bodies are carefully noted. The spectro
scope shows that six of the stars of the Great Bear are mov
ing towards the earth, while the seventh is receding. 

Rays of light from some stars may take 100 or 1,000 years 
to reach us. They may have changed from white to pink or 
from yellow to red, while the record that the ray brings us is 
that of years ago. 

��----------.�.�.�.�.--------------
GEARS FOR CHANGING DIRECTION OF MOTION • 

Our engraving shows a form of gears for changing the 

direction of motion, somewhat rare in use, but effective for 
many purposes. 

--------------.-.•. �.------------

THE PROPORTIONS OF PIPES. 
We subjoin a sketch of a handy little contrivance, de

signed by Mr. George Cockburn, pattern maker, Glasgow, 
for ascertaining the diameter of a pipe, etc., having a sec
tional area equal to that of two other pipes, or vice versd. 
The instrument consists simply of a piece of wood on card
board, shaped like a set square, as shown in Fig. 1, or a dia
gram of the same form drawn on paper, and divided out 
along the two edges, which are at right angles to each other, 
the divisions being taken to represent inches, feet, or yards, 
etc., according to the kind of work for which the instru
ment is used. When employed for determining the equiva
lent diameters of pipes or bars, inch subdivisions will gener· 
ally be found most convenient. 

The mode of using the instrument will be readily under
stood from an example. Suppose, for instance, that two 
pipes, A and B, Fig. 2, respectively 5 inches and 4t inches 
in diameter, deliver into a third pipe, D, and it be required 
to find the proper diameter for the latter pipe. Then from 
5 on the scale of one of the divided edges to 4t on the other, 
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draw a line, as shown 
dotted in Fig. 1, and 
the length of this line, 
measured with the same 
scale as that to which 
the edges are divided, 
will be the diameter of 
pipe required, in this 
case,6! inches. On the 
other hand, if a pipe, 
D, 6l inches in diame. 
ter, be delivered into a 
pipe, A, 5 inches in di· 
ameter, and it was re
Ituired to know what 
other size of pipe, B, 
could also be supplied, 
all that would be neces
sary would be to take 
the division point, 5, on 
one edge as a center, 
and, with 61 inches as a 
radius, describe an arc 
cutting the other divi
ded edge. The poin.t at 

which the latter edge was cut by this arc would show the 
diameter of pipe required. 

Some years ago it was proposed to copy black and white 
drawings by the employment of starch paper and the fumel!! 
of iodine. The process answered very well at the time, but 
has since been superseded by photography. We now hear 
of a new suggestion on the part of M. Renault, who employs 
the reducing properties of hydrogen and phosphorus vapors. 
The drawing paper is first made transparent by washing it 
with a two per cent solution of paraffin in petroleum naph
tha, and is then dipped in a solution of nitrate of I!!ilver. The 

In speaking of Sir William Herschel's labors in this field, 
Miss Mitchell said that he was assisted by his sister, Miss 
Caroline Herschel, who, night after night, patiently worked 
at recording what her brother saw. To do this work, she 
required a combination of qualities not often possessed by a 
woman. 

Besides being useful for determining the diameters of pipel! 
or circles of equivalent areas, the instrument is also availa· 
ble for determining the sides of equivalent squares, while, 
by a little contrivance, it can be made �vailable for deter
mining the diameter (or length on the side, if square) of a 
pipe or bar having a sectional area equal to the aggregate 
sectional areas of any number of other pipes or bars of 
which the diameters (or lengths on side, if square) are known. 
To use it for this purpose it is only necessary, first, to deter
mine by its aid the diameter of pipe or bar equivalent to 
any two of the whole number, and next to ascertain the 
equivalent of the diameter thus a�certained, and that of a 
third pipe or b�r, and so on. The arrangement of the in
�trument is, of"' course, founded on the fact that the areas of 
squares and circles increase as the squares of their sides and 
tliameters respectively, and that the equare of the hypothe
nuse of a right angled triangle is equal to the sum of the 
squares of its two other sides.--Engineering. 

• '.�'4. __ -----------

TBRIFT.--Labor is the greatest promoter of happiness to 
individuals, of civilization and prosperity to nations. Steady 
work, with regular earnings, will do more for the elevation 
and comfort of the laboring man than a.ny other effort that 
can be made in this direction. But how was she appreciated? We are brought up to think 
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